The effects of rTMS to S2 on thermal pain thresholds differed between migraineurs and controls. The analgesic effects of rTMS to S2 were of low magnitude. The results may suggest a hypofunction of the descending pain-modulating system in migraineurs.
h i g h l i g h t s
The effects of rTMS to S2 on thermal pain thresholds differed between migraineurs and controls. The analgesic effects of rTMS to S2 were of low magnitude. The results may suggest a hypofunction of the descending pain-modulating system in migraineurs.
a b s t r a c t
Objective: To test the hypothesis that secondary somatosensory cortex (S2) is involved in the migraine pathogenesis, by exploring the effect of navigated repetitive transcranial magnetic stimulation (rTMS) to S2 on thermal perception and pain. Methods: In this blinded sham-controlled case-control study of 26 interictal migraineurs and 31 controls, we measured thermal detection and pain thresholds on the hand and forehead, and pain ratings to heat stimulation on the forearm and temple, after real and sham 10 Hz rTMS. Results: rTMS increased cold and heat pain thresholds in controls as compared to interictal migraineurs (p < 0.026). rTMS decreased forehead and arm pain ratings (p < 0.005) and increased hand cool detection thresholds (p < 0.005) in both interictal migraineurs and controls. Conclusions: The effects of rTMS to S2 on thermal pain measures differed significantly between migraine and control subjects, although the effects were generally low in magnitude and not present in pain ratings. However, the lack of cold and heat pain threshold increase in migraineurs may reflect a hypofunction of inhibitory pain modulation mechanisms. Significance: The expected rTMS-induced cold and heat hypoalgesia was not found among migraineurs, possibly a reflection of reduced intracortical inhibition. Ó 2016 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The migraine pathophysiology is partly unknown, but it is generally accepted that dysfunction of central nervous system (CNS) structures is involved, causing unstable CNS-excitability. This dysfunction could cause migraine attacks by increasing the susceptibility for activation and sensitization of the trigeminovascular pain pathway (Vecchia and Pietrobon, 2012; Noseda and Burstein, 2013) .
Many structures are involved in modulation of nociceptive signals before the conscious recognition of pain. The primary somatosensory cortex (S1) and secondary somatosensory cortex (S2) are likely involved in the sensory-discriminative aspects of pain, while the insula and the anterior cingulate cortex are involved in motivational-affective aspects of pain (Xie et al., 2009) . S2 may also be involved in modulation of pain (Kuroda et al., 2001; Gojyo et al., 2002) . The activation of S2 by experimental pain may be decreased in interictal migraineurs compared to controls (Schwedt et al., 2015) .
Repetitive transcranial magnetic stimulation (rTMS) can non-invasively modulate cortical excitability in humans. Although these effects are far from homogeneous, it seems that Abbreviations: CDT, cool detection threshold; CPT, cold pain threshold; DLPFC, dorsolateral prefrontal cortex; fMRI, functional magnetic resonance imaging; HPT, heat pain threshold; M1, primary motor cortex; MEP, motor evoked potentials; rANOVA, repeated measures analysis of variance; RMT, resting motor threshold; rTMS, repetitive transcranial magnetic stimulation; S1, primary somatosensory cortex; S2, secondary somatosensory cortex; WDT, warm detection threshold.
